of this journal, Dror et al 1 reported two children with dyskeratosis congenita (DC) who successfully underwent hematopoietic stem-cell transplantation (HSCT) after low-intensity conditioning. The fludarabine-based conditioning regimen was chosen to avoid the complications described after HSCT for DC, particularly lethal pulmonary and endothelial problems.
In the May 2003 issue of this journal, Dror et al 1 reported two children with dyskeratosis congenita (DC) who successfully underwent hematopoietic stem-cell transplantation (HSCT) after low-intensity conditioning. The fludarabine-based conditioning regimen was chosen to avoid the complications described after HSCT for DC, particularly lethal pulmonary and endothelial problems. [2] [3] [4] [5] The patients successfully engrafted without severe early or late side effects. Two other successful transplants after low-intensity fludarabine-based conditioning regimens have been reported. 6, 7 We thus used the regimen described by Dror et al for a 15-year-old boy with DC. Symptoms of DC were esophageal stenosis with dysphagia, nail dystrophy, reticulated hyperpigmentation, anemia and thrombocytopenia with myelodysplasia. Chromosome breakage studies excluded Fanconi anemia. At the time of transplantation, the patient already had received 62 packed red cell transfusions and 37 platelet transfusions.
Conditioning included fludarabine 30 mg/m 2 /day i.v. from day À10 to day À5 (total dose 180 mg/m 2 ), cyclophosphamide 60 mg/kg/day i.v. on days À6 and À5 (total dose 120 mg/kg) and equine antithymocyte globulin (ATGAM, Upjohn, Kalamazoo, MI, USA) 40 mg/kg/day from day À4 to À1 (total dose 160 mg/kg). The patient received a non-T-cell-depleted unrelated bone marrow graft, matched for HLA loci A and B at the serological level, and for the DRB1 locus at high-resolution molecular level. The cell dose was 3.8 Â 10 8 nucleated cells/kg. For graft-versus-host disease (GVHD) prophylaxis, the patient was planned to receive i.v. cyclosporine twice daily starting on day À1, targeting a whole blood trough level of 300-400 ng/ml, methotrexate 15 mg/m 2 i.v. on day þ 1 and 10 mg/m 2 i.v. on days þ 3 and þ 6, and methylprednisolone 0.4 mg/kg/ dose twice daily from day -4 to day þ 28 with subsequent dosage reduction. He received granulocyte-colony-stimulating factor (G-CSF) 5 mg/kg/day s.c. from day þ 5 until neutrophil counts were 41.0 Â 10 9 /l for at least two consecutive days. He also received intravenous immunoglobulin 0.5 g/kg weekly, trimethoprim-sulfamethoxazole 75 mg trimethoprim/m 2 twice daily orally starting 1 day before conditioning until day -2, fluconazole 5 mg/kg/day orally from day À3 and acyclovir 250 mg/m 2 twice daily i.v. from day -3 to þ 20. Donor serology for cytomegalovirus was positive, whereas patient serology was negative.
A cardio-respiratory arrest occurred on the planned day 0, 6 h after the second dose of cyclosporine. The patient required tracheal intubation and external cardiac massage.
Cardiac rhythm was normal sinus on ECG after 2 min of resuscitation. Cerebral CT scan and cerebral MRI did not suggest any parenchymal or vascular lesion. The patient was sucessfully extubated 30 h later with no neurological deficit. Microbiological investigations remained negative. Final diagnosis was cyclosporine-related toxicity, since all other diagnoses were excluded. Bone marrow infusion was postponed for 1 day, cyclosporine was stopped and mycophenolate 500 mg i.v. twice daily was begun on day þ 2. Bone marrow graft culture grew Staphylococcus coagulase negative, leading to treatment with vancomycin, oxacilline and ceftazidime. Neutrophil engraftment occurred at day þ 11. On day þ 15, the patient developed biopsy-proven acute skin GVHD grade I according to Glucksberg classification. On day þ 19, the rash increased. On day þ 23, serum bilirubin increased to 38 mmol/l and diarrhea (575 ml/m 2 /day) appeared, leading to the diagnosis of grade III acute GVHD, although esophageal, gastric and rectal biopsies were not conclusive for GVHD. Methylprednisolone dosage was increased to 2 mg/kg i.v. twice daily. Infliximab 300 mg i.v. weekly was begun on day þ 27, and octreotide 3 mg/kg/day i.v. on day þ 31, with a subsequent increase in dosage up to 20 mg/kg/day. Tacrolimus 0.05 mg/kg/day i.v. was added on day þ 34. Diarrhea was more than 2000 ml/m 2 /day and serum bilirubin was 58 mmol/l on day þ 38 when the patient developed severe hypotension, respiratory distress and intense abdominal pain. Ultrasonagraphy revealed ascites and thickening of the intestinal wall. Blood culture on the same day was positive for Streptococcus milleri and Staphylococcus aureus. The patient required mechanically assisted ventilation with high-frequency ventilation and NO inhalation, in addition to cardiovascular support with dopamine, noradrenaline and epinephrine. A diagnosis of septic shock was made, and broad-spectrum antibiotics were started. Improvement in hemodynamic and respiratory parameters over the following days allowed for amine cessation and return to conventional mechanical ventilation. Diarrhea stopped abruptly on day þ 40, but recurred with blood on day þ 41, together with severe untreatable epistaxis, necessitating the daily transfusion of platelets and packed red cells. Coagulation tests were normal, except for elevated D-dimer. Endoscopy showed esophagitis and gastritis on day þ 45, and microscopic examination of the sigmoid colon, esophagus and antrum revealed multiple thrombi of the mucosal vessels without any signs of GVHD. Schistocytes were present in the peripheral blood with a frequency o1%. The clinical picture was unchanged on day þ 47, and daclizumab 25 mg i.v. was added because the situation was highly suggestive of GVHD. On day þ 48, bilateral unreactive mydriasis was noted, and a cerebral CT scan revealed a massive right parietal hemorrhage with cerebral edema and herniation. The patient died the same day.
Investigations for viral pathogens were repeated several times and were always negative: These included weekly blood PCR for CMV and EBV, and cultures and direct immunofluorescence of stools, tracheal secretions, urine and gut biopsies. Autopsy revealed diffuse hemorrhagic necrosis of the digestive mucosa from the stomach to rectum. Widespread mucosal ulceration and massive gut bleeding were caused by a diffuse fibrinoid capillaritis characterized by fibrin deposition in the capillary walls ( Figure 1) . No signs of lymphoproliferation or viral infection were present. In the lungs, foci of alveolar hemorrhage were centered around thrombotic small pulmonary arteries. The heart showed microthrombi of the small epicardic veins. Cutaneous vasculitis of the small vessels caused widespread purpuric lesions. The liver showed portal and septal fibrosis with cholestasis. In the brain, widespread small vessel vasculitis caused the terminal episode of cerebral hemorrhage (Figure 2) . The kidneys appeared normal.
Autopsy demonstrated that our patient died from diffuse capillaritis of the brain and gut, reminiscent of the picture reported in patients transplanted for DC after fully myeloablative conditioning. 3, 4 The picture was different from that of transplantation-associated thrombotic microangiopathy:
8 vascular lesions were predominant in the gut, the kidneys were not involved and schistocyte frequency did not exceed the usual level observed after HSCT. 9 Precapillary hemorrhage has been recently described in severe digestive GVHD. 10 However, this picture differs notably from that of our patient, as it does not include intracapillary fibrin thrombi, or fibrinoid necrosis of the blood vessels as observed in our patient. Furthermore, capillaritis was not limited to the digestive tract in our patient, but also involved skin, lung, heart and brain. This suggests that diffuse capillaritis is a disease-specific complication of HSCT for DC, probably related to the DC patient's susceptibility to endothelial damage. 3 One can speculate that several factors might have played a role in the occurrence of this complication of unknown aetiology, such as the use of daclizumab and infliximab, or some unknown pathogen. One can also hypothesize that diffuse capillaritis may be a specific manifestation of GVHD in DC patients, although cerebral involvement has not been reported in GVHD. When compared to the successful case reports of low-intensity conditioning in DC, 1, 6, 7 our patient's transplantation procedure differed in the use of methotrexate for GVHD prophylaxis, and the need for early cessation of cyclosporine due to acute toxicity. To conclude, this report demonstrates that, in spite of earlier encouraging reports, a fludarabine-based low-intensity conditioning regimen does not completely abrogate the risk for lethal endothelial HSCT complications in DC patients. with peripheral cerebral hemorrhage.
Correspondence
We read with great interest the report of Brazzola et al describing the unfortunate case of a patient with dyskeratosis congenita who died from intracranial bleeding 48 days posthematopoietic stem-cell transplantation from a matched unrelated donor. At that time the patient was still thrombocytopenic and requiring platelet transfusions. At autopsy the patient was diagnosed with diffuse capillaritis involving multiple organs including the brain. Apparently, the reduced-intensity regimen incorporating fludarabine, cyclophosphamide and antithymocyte globulin did not prevent this complication, which has been observed in patients with dyskeratosis congenita after hematopoietic stem-cell transplantation. This observation is in contrast to the encouraging results using reduced-intensity hematopoietic stem-cell transplantation published by others 1,2 and us. 3 As the authors conclude, it is indeed possible that the toxicity of such preparatory regimens is still not sufficiently low to decrease the morbidity in certain patients with dyskeratosis congenita undergoing transplant. However, it would be interesting to know whether besides the use of methotrexate, there were additional differences between the previously published successful cases and the patient in the present report. As this patient had multiple transfusions before the transplant and developed myelodysplasia, did he have pretransplant organ disease and iron overload? Also, did he have any vascular skin lesions to suggest that capillaritis was not only a transplant-related complication, but a part of the spectrum of dyskeratosis congenita? Last, how severe was the thrombocytopenia at the time of death, and could the bleeding be related to thrombocytopenia rather that to the vasculopathy? It is difficult to draw definite conclusions from small series of patients, but in rare disorders publications such as that of Brazolla et al are vitally important and may suggest specific risk factors for hematopoietic stem-cell transplantation, which help further refinement of the transplant regimen or indicate earlier transplantation before progression to more advanced disease.
